Learning a visuomotor task leads to topographically local changes in eyes open waking EEG alpha power.
h i g h l i g h t s
Learning a visuomotor task leads to topographically local changes in eyes open waking EEG alpha power.
Overnight changes in waking EEG alpha power are correlated with the dissipation of sleep slow wave activity.
Local cortical plastic changes associated with learning can be detected with both waking and sleep high-density EEG.
a b s t r a c t
Objective: Adapting movements to a visual rotation involves the activation of right posterior parietal areas. Further performance improvement requires an increase of slow wave activity in subsequent sleep in the same areas. Here we ascertained whether a post-learning trace is present in wake EEG and whether such a trace is influenced by sleep slow waves. Methods: In two separate sessions, we recorded high-density EEG in 17 healthy subjects before and after a visuomotor rotation task, which was performed both before and after sleep. High-density EEG was recorded also during sleep. One session aimed to suppress sleep slow waves, while the other session served as a control. Results: After learning, we found a trace in the eyes-open wake EEG as a local, parietal decrease in alpha power. After the control night, this trace returned to baseline levels, but it failed to do so after slow wave deprivation. The overnight change of the trace correlated with the dissipation of low frequency (<8 Hz) NREM sleep activity only in the control session. Conclusions: Visuomotor learning leaves a trace in the wake EEG alpha power that appears to be renormalized by sleep slow waves. Significance: These findings link visuomotor learning to regional changes in wake EEG and sleep homeostasis. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
A growing number of studies shows that learning leads to plastic changes in specific cortical areas that can be detected using electrophysiological, molecular, and imaging approaches (for reviews see Feldman, 2009; Pascual-Leone et al., 2005) . For example, learning sequences of finger movements leads to an immediate increase in the cortical representation of the task, as measured by transcranial magnetic stimulation (TMS), and this increase parallels changes in performance (Pascual-Leone et al., 1995) . Similarly, learning a visual texture discrimination task leads to a sustained increase in brain activity for up to 24 h, as measured with fMRI in the corresponding area of visual cortex, a change that is also associated with improvement in performance (Schwartz et al., 2002; Pourtois et al., 2008) .
In previous studies, we have found that when subjects learn to adapt their movements to a rotated display, circumscribed regions in the right parietal cortex are activated (Ghilardi et al., 2000) and, after learning, a local increase in non-rapid eye movement (NREM) 
